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m^mi] BfffH^-® x'X^li, m-®Mf^i:llr.(Z)#J|S|-®ziS^(D*Jf:f 

: T, f$-(DumKi:vm^^nr:imjim.i^^mr.<Dmmz^^xm^m^^)it. 

o 

^1 o®v>-rti*^tci5«®#iiB|-(Df^t)U{c^-fbe/y =I>^Mv^^3i:^#^i:■t 
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m^mi 8] mmm^^Mmmizj;::s>mmf^r^(^'^y^i^(Dm^it. mmm 
ytdft^Am-r^iz^L. mm^yt(DAm^m^m»^ziixm^^mmLxmm 
i-sif 1 8 izmm(Dmm%^m^(Dmm:fsmo 

a = 9 0° - 0 x^t^nrnx^^zLn^nrnt-t^m^mz i {cih^cdiii^^ 
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iz:ji^y^yif'r:x^^^mib7^AjXt3:^m-<Drrxir^m^^xm^-r^t:mz. m 

U5;?>c hA^-yf)^^fji^m^(D^^i7^m\f^xm-m'r^:it^mmt.-t 
:iL^y^y^-t^ztiz^i)mmmm(Dmv^m^mm.Lr^^. mmK:x.v^y^'^ 

7.^-km^jk/vXm-^^^ill,Z^^Xl^^-^ii\.^:iiL^mUt.'r^m^^2 Q\Z 

im^T^2 ^u\yV7.vn9-yhmm.ix\:sim^nmzjiv^y^h 
xm.n^nm<Dzny-xmv«Dmm3^^mmi^r:^^. :r.v^y^^7.^^^^ 

b T> m.n^ni^<D -fv- xm^^m^m\iJim±.\z^m.^ ^z.^ n-^^ 
m^^2 1 \zmm.(r>m^%^m^<Dm^-jsmo 

\m^-m.2 9] ^mm.^(D^mmt.r=.\,t:r,v^y^'^7sif<Dm\t. l 5 O n 
m^TT'fe-Sr i:$:#^i:-rS|f#^2 3-2 4 *7^:li|»^:S2 6~2 7 lCfa« 
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m^ms 5] m^ms 4izmm<D%^m^m-t^:iii^!\^mt-t^m^m 

«o 

[M^3S3 6] m^ms 5izmm(Dm%mm^m\'^xy=A^ 7.^mi^-t^:i 

[0 0 0 1] 

:^mmit. mmyt^m^<Dm^:^m. mm^^m^<Dm^:^miz^^xm^i^ 
> #{c, mmi)'^-:ri'-xmmzmm-^i^rcmm^^m'¥-m(Dmmmizm^^^<D 

[0002] 

i^5f5. mmtf^zTiy-x mm) mmz^^xmm^nx\i^^m^yt^m^(Dm 
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a. #Bi^5 - 2 2 4 3 9 8#ia#ictt. mm±iz^m^^miz^v'^:^^m^ 
mmM(D^:^^trm^^xui^:x^ h^i^-y^-m<Dmmz^^xmM<D^u-x 

b. #g|Bg6 1 - 2 7 5 0 5#^#fCti, tll#f3t^^^^i:^-5««±icm^tf- 

[0 0 0 3] 
[0 0 04] 

M^ii, ±m(Dmjtmmmmv«Dmiz^'Dxmm^nx\^^^mm^'^-trj:t>^ 

[0 0 0 5] 
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t a n e = XX {Wx (n - 1 ) } 

^m'\imii'^^m-^ti^(Dx. ^(D^^m^m. mzmis^fmrnit. m^Lr^:fi^-' 

CO 0 0 6] 
[0 0 0 7] 

mmmxth^ \yvx v<^mMmii^-^u%^ ^)M^(^m^^%\zM\^m^^r=.i^mm^ 

(1) JCiSVNT, a=K8 0_tlCb'>:;?X 1 $:?^^-1-ec Ell 3(DX@ (2) 

S^^aiCS«8 0 Sr^lPb, jgjgWJ^M'v'X ^ 8 2 <fc o TS)^ 

^8 zo)n%m.^nmmzm\L'&-^tj^ff^^vvx h s i jk^^^^t >^ 

o 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

xMmrj^-x\y-xnf}^mfst^t^i^iz. ^(D:^mK^^zr\^-'X^ti!)m!^xmmx' 
m(D:£.v^yirf)mmx^^. Lt^ii^^x/bmmcDmi&Lij^mjix^-t. mm^ 

[0011] 

%<^)*fcttb>:;^ hz-^dt-y^m^-^x^ iivxmmt^mm^^m^^<Dmm^ 
i^mxit. i^vxhJ^^-ymmz^^mmti^mm^^m^oyyt^^m, mzm 

MV^fc^'a•, 2 4 8 n m, ggPffc 0 . . 6 0 CDjaj^^ 1/ S^">^ h IC S A L 

601 (430nmt) tC^jg^AU 1 TK^P^^jg^ftJ^^M ^ e) ^#T' 
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[0 0 12] 

j:oT, mm^^^(o^^^miti<imiz^r-t^o t>nt>t\,it. ^u-xk?^4^ 

^i^m-t^m^izmi 2(D:ji^-mv<Biz^-tJ:oizmw.m^tim<:s^'^- (x 

) ii^lz-XKM^b'^Srae^lci^^tiS^jai^® (y) <D:r.^-&^^mLX. o 
[0 0 13] 

— M^bT, S^i: LT S i Og^fflVN. M»lW7b^2. 8 0 m. ^$:^M2 

7nm, mmm.-^2 4 8 nmx^ mv^AizB-tmizmmmt^zfiy-xm^if}'^]^^ 

Stlfe^-^lCtt, Mli|-lCj:S«^$:-^«)TWCRTSIi&lCj:Sia#f^a^«8 8. 

A*^^®-rtl*i: LT?^^^B®xfeJ:t>*y ^ LT^t>L. x = y= 2 0 0 nm(D 

R^^^mi^r^mmmmti 8, o5%i:>&oTio. 52%®<sTi:>& 

[0014] 

_hxE<Z)Sl 4 (D^-^, ?^4^X^-4lix= 1 6 0 nm, y = 3 15nm^fey 

Miz. ±m<Dmv^:^'y-My.^^z:^yti^mmmmiz-^^^mm\t. x = 2oon 

m, y = 0 nm®^, ;5MlCJ:<Sa^$:-^i?);^3ffil&ia#f^^li8 1. 9 5%„ |^ 
^lCx = 0 nm, y = 2 0 0 nm®^, MliflC J;S«3(^$:-^«bfcSI&llI#f^^Ji 
8 7. 5 0%^^S„ |^l:^X^-MT'^SA'5, ai&iatf^cfr^lC 5 . 5 5%=fo(D^ 
*'5^CTV^^<, J^^y^x^-ix, y 0~2 5 0 nmT'^^b ^(Z)a^IlI#f 

«eoT, -fu-xm^^*)tsi^mm^^m^izi5\^^xyb^iim. mzmmf^miz 
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Lr=.mm%^m^(DmMi^'^. mmyt^m^<Dmm:^mizi:^xm'^Lr^z.ii^ 
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M V^T frfSBS^ X ^ > y t ^ r {C «fc y tafaa^lCfrffH >^ Ix - X F?^^ 5:^ 

o 

t«fH^-®Mf:fT'^^ $ tDtiraXM^iJc ^*DX L ttff3ll^<Z)TO"e«ufH*DX 
^(Z)^{Cf&fai|-(©M)|BfS:|5|^5gLTMB|S$:ilDXMJ|lci:L'C, 
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5:S^Siir, mm^^m^t:m^t?>Z.il^mWiil-t^±m (4) ~ (6) (iDV> 

(10) mmf^-(Duntm^(Dumizts\^x. -e®-o^wb^^nAi^ii^n 

(11) frft3m-(DMf^i:m-®#l4lci3VxT, _t:tH (9) ^feti_htH (10) 

±.m (7) - (1 1) (D\^-ftimzt^mo^m^%^m^o>^^:fsmo 
-hfB (4) - (6) <D\^'rt\.mzmmo)mm%^m^oy^m.-ism. 

±M (14) lcfB«©IiI^)t^^^©$g)t^?£„ 

(16) tufHH— vvy.hx-sr>^^h^mmt.^^ 
±fa (4) - (1 5) (D^^-rnmztmoym^^^m'f'O^w^^mo 

(1 7) m^^^(r>^7.i^(Dmmt. m^%mum\z^^xj^^t^z.}i^mmi 
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iL-t^±m (16) izmm<Dmm^^m'f'<Dm^:^mo 

(18) mmm%%Mmmiz^^mm^r.<D'7:^^(Dmmt. ifriBii-<z)vx^ 

(19) mm\yi^:^hmmizRMm±o)mm^mat^ztikmmt-t^ 

(2 0) mms.Mm±(Dm^iirji:s>Bmtitj^x^x$>^zt^!^mii-t^ 
±m (19) izmm(Dmmyb^m^(Dmm:^mo 
(2 1) ftffa»xi^(Z)«®{c, mmr^^-^^^mv^<Dmu^mii. m^'^yfm^ 

a = 9 0''-ex^^^nmx^^z.t.^mmt't^±m{2i)j,zmm<Dmm 
mmm-'(D^7.^(Dmm3mizmn^nr^mmm'^(D\yv:^h^'^^-yi)^'^ 

jiiB (2 3) izmm(Dm^^mm^<Dmm:^mo 
(2 5) Miai/s;^';?. t&ia?^jggp> Ax^^mumiMJim&mwizji^y^ 

_hta (2 3) *feli±fB (2 4) jcfaig®iii^3t^m^-©$^it^-ao 

(2 6) mumm%^m^o>mm.m6^<Dmv<^. mmmmo^m^o^m\z:cv^y 
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m^(Dmmm^<Dmv^^. ttrsax ^y^y >f^7. ^ mz.mie e> ti^mM?^^® \y p 

±m (4) {cia4g®iii^^^m^(Z)ig5g^^^„ 
(2 7) s5iBii-®v;^^®s;g^iaj*^ mmmmjim^mm(Dm^icaiy^yy 

^i^-el3t■t'g>^i:^cJ;oT?^^$4^.-&3i:&#^^-r^Jlfa (2 6) izmm(Dm 

(2 8) trfiBut^x h^'i^-ytmmmiMJim^nmzji^y^y^hxw.n^n 

^Zil^S^Ut-t^±m (2 3) ~ (2 4) t^{i_hfH (2 6) ~ (2 7) {CfB 

)v^-^j^m. ^^m^mm-t^^t^<^m}it^±m (2 8) 

_hfH (2 9) {cfB«®iatf)fe^^^<D$^it:&^„ 

(3 1) mmyt^m^<Dm^izm^^^mm^^m^m^^m±m'v&^x. m^m 
^±m (1) - (3 0) <D\^mi!s^izmm<Dmmyt^m^<Dm^:^mK^^xm 

(3 2) jitH (1) ~ (3 0) (D\^^rtimzmmo)mm^^m^(^mj^:^miz^ 
-oxm^^^nrc^t^nmn-t^mmyt^m^o 
(3 3) ±iB (3 2) Kmm<Dm^^^m^^m-t^^ii^!^uiit^^^m. 

(3 4) ±m (3 3) {CgB«®^^^$:^-tSri:$:#|^il1-S)t^«i^o 

(3 5) jiiB (3 4) izmm(D9t^^^m-t:^zt.^nmt-t^m^'mm:. 

(3 6) ±SB (3 5) lCgH^<Z)m)t^M^MVNT7^A>r^&iS3tt-SZli:S:#^ 
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(3 7) ±m (3 6) lC|5^©7^A>rxigJt;^^lCJ:oTS5{it$tlfec:i:S:#M 
[0 0 17] 

±«H filmic J: y, «^Wffi,kU^S:Al!ff SH^lc, l/i^xh^StcM 
f ^ ^ IIZKZ) J^. ^ © & M < t- 3 ;;{)^ T' ^ ^ o 
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&^um^^mL. :^^y^Ay^mtr^it^t^mmmmmm (CMP) mxmm 

[0018] 

immm i ] 

Ht^^, 2tt^DAM, 3ttb$;>?.h, 4«y'^^', 5liM^3fe. eit^u- 

16 ffiliE# 2001-3117224 
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i^T^hiC^^-r^ (Ell a) o 
[0 0 19] 

^aj^m^:i^y^yi^-t^^mt^*y^izcc I ^+co2^m\^^r:i^(Di)^. y. 

Suzuki, T. Yamazaki and H. Nakata, Jpn. J 
. Appl. Phys. 21, 1328 (1932) lC#^$tlTV^§„ 

^'nAm2®|gPg|${Ci:b/^T^'f ^> ^:I:^-(^-'fi^®*fe'^ti:V^„ 
[0 0 2 0] 

s h/N°^->tt0i e ic^f jiy ^^-x?^^^^c^s„ rti75)'^ll2(Z)vx 
'i:rv^y';f^m^^r^Mmmnzm^r^ mif. g) o 
<fcoTtt^m*<i : lJgA^*'5av^^^=fc^So mptit. ':fu-xnmmiz/\s 
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[0 0 2 1] 

2(DumiLxr)i^m8^m^v. cmp iit^mmmmmmw izj:^rm 
Mjimmti^^^L. zin^xiMj:^ti^ji^^^r=.m^i)mj:mmii^^^ mix) 

o 

[0 0 2 2] 

<D^:^^ti^^uj^m2xmm^tit^mtmm<DJin^m*)M^z.t.x':riy~xm 

m<Dmmizmit^uj^m^mm-t^iiV)^^^y>(j:miz:ja\^xs,Mm±<Dm^ 
ttm^n^o mit^uAmiiiruj^m<D-mm^X'^mmLr:Lt:zL?>. uv^^ 

[0 0 2 3] 
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#2 000 — 389978 



[0 0 2 4] 

Lmmm 2 ] 

bTOgC F3B r $:ffiV^5^1^^it*^|BI_t•r<S^: F. H. M. Sanders, 
J. Dieleman, H. J. B. Peters and J. A. M. Sa 
nders, J. Electrochem. Soc. , 129. 2559 (19 
8 2) ^C^^$tlT^^'5c 
[0 0 2 5] 

[0 0 2 6] 

[||»J3] 

?:att-7t«), mom(DiyV7.h(D^m%Lxmmmcm^„ zn^/^-y^^-^ 
^^t.nmup7.h^m^Lxv v^^-y^xM^n^^mz^ uvt. vm±x^ 

[0 0 2 7] 

^'^mwii omm^z^ uh.m 2 ^m.m-t^. ^uh.m2(Dm.mzvv7. v^mm . 

1 9 ffilE# 2001-3117224 
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S (02 c) o . 
[0 0 2 8] 

$ti;tiDxMiSc^®icii2®vo^.^T'&s ut^T. hm^tim^^M^^majmz 

[0 0 2 9] 

t;I/ ^ m 8 -eioxfligc A^M^ ti fe^liU-® v;^ ^ ^ n AM 2 T' o fc^ 

X (EI3b) o r<Z)#-a-{Cttg|3 clC^-tJ:e»lCl/ 

[0 0 3 0] 

2 0 aiiE#2 0 0 1 - 3 1 1 7 2 2 4 
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[0 0 3 1] 

iz.m&-tnit^\>K ^<D^<D^-\)-\^<Dmm>tm^iz^tbi^nx 9 0° t&^^^i/- 

[0 0 3 2] 

CIIWJ5] 

m^U'-xm^mmyt^m'f-<Dmi^j:m(Dmmm^^to hsodxs (d ice 

V^T> :S3^S=Kl 0_t{C;JfS;i/S;?:;^ h 1 1 Sr^^f^Life^tC, 0 6©X^ ( 2 ) (C 

IZI 0 0 nmm(DUZ^:^hAdi-y I 2^m^'r^o E|6®X^ (3) ^CfeV^T 
. CHF^itj7.^^Al 2. 6 s c cm, RFAy-$:2 0 OW, &i3^4 Pa 
®^f4^TyS^5'[4-r^>x^>^>^- (RIE) miZ^i), 0 ?:4 2 7 n 

m(Z)^$X^y5^>^LT, g^^^flS 1 3 $:?^^-rSo ?^IC, MW. 1 0 ±iZ:^P U V 
X h S:4 2 7 nm®^$lC^^bfc^> 0 6 iZ)XS (4) ^CfeV^T, M^ytiZ2 
4 8 nni®?g;R<DX7^^yAi:3gig^$ff1^l/5^^;i/^fflVNT, gl^^gP 1 3 T^tCfi^ 

hJ-^St-y 1 4^m^-t^o rz:*T'<DXS"C% g^^gp 1 3 i: h 

1 4 ICJ: yg^^BPl 3®ifiglCj:Sm^^Ji^^li?^^LfeVN|lI#fA^->i:I^C?^^ 

2 1 miiE4t 2001-3117224 
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m^^x. ®6cDx^ (5) icfevNT, CF ^iiyi^m(Dm^is^^'tn^timM 

21 seem, 3sccm, RF/\°r7~$:90W, &ij 4 P a <D^#T';K/iStt 
^yty:i^v^y^ (R I E) ^tcj: ^^gp 1 3 l^s;>^ hA°^-> 1 4^m . 

mz^n'eMt£<fj^^t.X'=siv^y'^'r^t. eiscdx^ (6) ic^-rj;e>j& 

1 3 vs;:^ 1 4 j: U^^-5?^^^7l)^^(7)* *S=K l OJitcfe^^StiSo 

[0 0 3 4] 

r<Z)J:-^{CLT^figL;t, «/JnMSB7!)'^2. 8 0 ^ m, 4 2 7 n mCDHI^ 

[0 0 3 5] 

. ^ii»^2 o_fc:{cmM®[mtfA^->®sii:sis^''(Z)^ff{c 1 5 0 nmmo^mm 

^^i^m-t^lyV^.h^-^^-y 2 l^m^Lf^^. 070X^(2) (CfcVAT, C 
HFgtTK^^M-^^y'x&Mv^T^KfB'f^^r^r^xy^^^r (RIE) ^IcirU, 
53IS«2 0 «r4 2 7 nm®^$a:»y^>ybT, S^^(3D^2 2 
(C, :H3I«;K2 0±{cxA-;^U>^''j5^$:fflVNTA 1M$:^2 2;^)'!i:Mfibii^n'5> 
Jc-^tCSOO'-lOOO nm®JJ3lC?^^bfe^, 0 7 CDXS (3) ^C^3V^T, 

^t^mmmmmm (cmp) ^jcj:»js^s«2 o(Z)^®;^)^^ffi;r-5*T'Aim 

[0 0 3 6] 

i^V\T, ^^2 0±{C;ift;U'$;::^ hS:400'-500 n m(3[)/P$ IC^^bfe^ 
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, BI7(3DXS (4) ^C^V^T, M^ytlZ 2 4 8 n m(Dm^<D V /"^ HmT^mm 

'#u5^^;l/S:fflv^T, Ji^y^y^^:^^m2 smKun^nm^ u^ks^iz-x 
^-y2 4t,mmm^^m^h. mm2 3_<Dmic^^mmpj,mtj^^hr:L\i^mm 

[0 0 3 7] 

rkiZ. CF ^li:i^M(DM'^itf:X^^tl^tl^M2 Isccm, 3sccm, R 
FA>7-& 9 OW, JE:^J<&4 P a(D^^VS.f^^^^y:ny^y^ (R I E) m 
{CJ:*;, Ui^T.hJ-^^-y 2 4i)^t£<tjt:S>t'VJ^V^y'!fLr^^. Al®x^y^ 

t--5ii> gi7©x5g (5) jca^-r<fce>^»T®*m^H^?^®:/i^-x?^4^ia#f3t 

^^^A'^^^K'TSo Z:3T% EI7®X® (4) *^e> (5) lC;b^l-tTmvvfcR I E 
x«y^>^'^#li. l^i^'X ^(D^^J:b*^ 1 . 0, A 

1 ®^m«m5f^<5;et-t::*;^<^^cJ:e)lc|igfrSti> ig7®x@ (2) ^cfev^T 
?^^3tifeli^2 2i:l/$;:^h7^^->2 4 J:»;j^€>?^*^*^-^^^tiTS«l O 
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